U-Pb zircon ages and trace element geochemistry were obtained by in situ laser ablation split stream mass spectrometry at the University of California-Santa Barbra following the methods of Kylander-Clark et al. 2013. Zircon with magmatic textures were selected using cathodoluminescence images and ablated with 20 µm spots. The resulting analyte was split into a multi-collector ICP-MS for U-Pb isotopic analysis while simultaneously measuring trace elements using a quadrupole ICP-MS. Whole rock major and trace element geochemistry was generated by XRF and ICP-MS respectively at Washington State University.
MODELING SETUP AND PARITION COEFFICENTS
Model setup for mafic fractional crystallization curves in Figures 2A , B, and C use the same starting composition and Kds for Rb. Theoretical mafic parent similar to ones used in this region of the Andes (Costa and Singer, 2002 Partition coefficients from Rollinson, 1993; Bacon & Druitt, 1988 Silicic models on Figure 2B , C use the same starting composition. Bracketing fractional crystallization models in Figure 2C are made with end member partition coefficients.
Fractionating mineral assemblage resembles that in the Huemul qtz monzonites. Melt evolution determined by the Rayleigh fractionation (Eq.1) and bulk cumulate evolution (Eq.2) equations:
(Eq.1)
Where is the trace element concentration in the liquid, is the initial trace element concentration in the starting magma, is the trace element concentration in the total residual solid, F is the fraction of melt remaining, and D is the bulk partition coefficient. Equations from Albarede, 1995. Partition coefficients from Rollinson, 1993; Bacon & Druitt, 1988; Mahood & Hildreth, 1983; Bachmann et al., 2005. Crystallization models in Figure 2B use the same starting composition as Figure 2C but account for zircon saturation (Boehnke et al., 2013) . We are unable to model Zr evolution using Kds as in 2C because partitioning will not approximate a Henry's Law relationship due Zr being a stochiometric constituent of zircon. Instead we compare a crystallization model without zircon present (thus Zr is incompatible) to the minimum Zr evolution required to saturated zircon. This is done following the methods of Keller et al. 2017 using the zircon saturation equation of Boehnke et al. 2013 with calculated temperature and major element (M parameter) evolution generated from alphaMELTS (Smith and Asimow, 2005) using the same starting composition. We take the minimum of these two models as our Zr evolution liquid curve which now accounts for zircon saturation without any assumptions of crystal fraction or partitioning. Once zircon saturates we then assume any Zr not in the melt is in the solids to measure the bulk cumulate evolution. A check of our melt and cumulate curves is performed to ensure mass balance is maintained (Table DR3) .
Eu mass balance calculations were performed on the Huemul domains following mixing equation 3:
Where C Afs , and C QM are average whole rock concentrations of either Sm, Eu, or Gd in the Afs granite and qtz monzonite domains respectively. X Afs is the modelled fraction of Afs granite melt extracted from a mush with starting composition equal to Huemul granite. Mass balances for each element are calculated separately using equation 3 and then used in the calculation of the Eu anomaly (Eu/Eu*). In this way the Eu/Eu* of the granite domain can be compared to the Eu/Eu* obtained via mass balance (Table DR4) . Rare earth element plots in Figure 2D are normalized to chondrite of Sun and McDonough, 1989 .
GEOLOGIC DOMAINS
Throughout the manuscript, we rely on designation of distinct magmatic domains which have been established through a combination of geologic mapping of lithologies, bulk rock geochemistry, U-Pb zircon age ranges, and zircon trace element geochemistry. These group names, which in detail contain some lithologic variation typical of granitoids ( Fig. DR3 ), are used for convenience and encompass more observations than solely rock type. Magmatic contact between Risco Bayo porphyritic diorite (pd) and Huemul qtz monzonites (qm). SiO2 (wt. %)
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